Abstract: An efficient synthesis of (/?)-(+)-2-[4-(6-chloro-2-quinoxalinyloxy)-phenoxy]-propion-amide 4a-e is described by simple amidation of Quizalofop-methyl 1 ® [(/?)-(+)-3], The reduced susceptibility of quinoxalinyl moiety of (/?)-(+)-3 toward nucleophilic reagents was discussed on the basis of QM calculation.
Introduction
The Digitaria, Panicum, Set aria, Sorghum and Echinochloa (1-6). In the course of our study regarding the structureactivity relationship of 1, we have recently synthetized (7) its (/?)-(+)-amide analogues (2a-e) whose inhibitory activity has been found to be significantly smaller than that of 1 using Hycopersicum esculalum, Sinapsis alba,
Secale cereale and Zea mays as a test plant (8) . In order to study the scope and limitations of this unexpected transformation and get further information about of the structure-activity relationship concerning the herbicidal activity of 2-[4-heteroaryloxy)-phenoxy]-propionic acid derivatives, we set our sights also on the synthesis of amide analogues (4a-e) of Quizalofopmethyi® (3).
2a-e (/?).(+)
Vol. II, No. 5, 2005 An efficient synthesis of optically active 2- [4-(6- Then it was treated with 6 equivalents of the primary amines 5a-e using as both a solvent and reagent at the boiling temperatures of the corresponding amines. The TLC monitoring of these transformations has clearly indicated that in all cases the starting material [(Λ)-(+)-3] transformed only to one product whose isolation could be achieved by a simple crystallization of the crude product in good yield (76 -97 %) (Table-1.). The structure determination of the obtained compounds was performed by 'H NMR and MS confirmed the structure of this corresponding amides (R)-(+)-4a-e. Since our TLC examination has also shown that (/?)-(+)-8 was not formed even in traces, it could be concluded that the nucleophilic attack of the primary amines 5a-e resulting lOa-e did not take place at the C-2"of (Λ)-(+)-3 at all the case of (/?)-(+)-1 (7).
lOa-e (Ä)-(+)-4a-e Scheme-2 Thus only the C-l was attached in good agreement with our QM calculation (Table_-2.) which clearly shows that C-l is significantly more susceptible to nucleophilic attack than the C-2 . The 'H NMR measurements of (Ä)-(+)-4a-e in the presence of a chiral shift reagent also proved that the optical purity of (R)-(+)-3 was preserved during its amidation, as far as the accuracy of its detection by NMR measurements alJows. It is noteworthy that a 3.8 Hz splitting of the doublet signal of the methyl group at C-2 by the chiral shift reagent could be also observed in the case of rac.-4a-e without exception. 
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Experimental
Melting points were determined on a Bilchi 535 apparatus and are not corrected. 'H-NMR spectra were obtained on a Varian Gemini 200 NMR spectrometer in CDCI 3 with TMS as internal standard. El-MS spectra were obtained with a VG TR10-2 instrument. TLC was performed on Merck Kieselgel 60 F 2 54 pre-coated aluminium plates. The purity of the products was determined on a HP 1090 liquid-chromatograph and it has been found to be over 99. 
Preparation of methyl-(/?)-(+)-2-|4-(6-chloro-2-quinoxalinyloxy)-phenoxy|-propanoate (3).
A mixture of (/?)-(+)-8 (40.4 g, 0.2 mol), 2,6-dichloroquinoxaline (9) (39.8 g, 0.2 mol) and anhydrous potassium carbonate (27.6 g, 0.2 mol) was heated at reflux with stirring in dry acetonitrile (250 mL) until no starting material (8) could be detected (6 hours). The hot mixture was filtered, the residue was washed with warm acetonitrile, and the filtrate was evaporated to dryness. The residue was dissolved in toluene (1000 mL) and was extracted with water (500 mL). The organic layer was washed with water (500 mL) then dried (Na 2 S0 4 ), treated with charcoal, filtered and evaporated.The crude residue was crystallized from ethanol (400 mL) to give (/? 
General procedure for the preparation of the (/?)-(+)-2-|4-(6-chloro-2-quinoxalinyloxy)-phenoxy|-propionamide |(/?)-(+)-4a-e|.
A mixture ofj(/?)-(+)-3 (8.97 g, 0.025 mol, ee % = 98.9 ) and the primary amines 4a-e (0.15 mol) was heated with stirring at the boiling temperature of the amine under nitrogen atmosphere until no starting material could be detected by TLC. Then the excess of the amines was evaporated in vacuo. The residue was dissolved in chloroform (100 mL) and subsequently washed with 5 % hydrochloric acid (2 χ 50 mL), saturated sodium hydrocarbonate (2 χ 20 mL) and water (3 χ 20 mL).The organic layer was dried over Na 2 S0 4 and evaporation gave the crude product whose crystallization yielded solid products (see in Table-1) .
